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EDFNVFDWWHULQJSUREOHP1RWRQO\WKHVROXWLRQVEXWWKHUHJLRQVRIYDOLGLW\RIERWKPHWKRGV
DVZHOOGHSHQGVWURQJO\RQWKHGHWDLOVRIWKHSRWHQWLDOSURILOHDQGDUHLQGLYLGXDOIRUHDFK
SRWHQWLDO )RU GHWHUPLQLVWLF SRWHQWLDOV D VLPSOH FULWHULRQ WKDW DOORZV GHWHUPLQLQJ WKH
ERXQGDU\EHWZHHQWKHDSSOLFDELOLW\GRPDLQVRI:.%DQG%RUQDSSUR[LPDWLRQVLVIRXQG

3$&6QXPEHUV1N6T)[5Q
 (PDLONRVW\D#EOLRNKNKDUNLYFRP
 ,QWURGXFWLRQ
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 DQG 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6LQFH (T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  GSH L] DQGQHJOHFWVWKHHIIHFWRIWKHILUVWRUGHUSROH SH L]    WKHUHJLRQRIYDOLGLW\
RI WKH:.%DSSUR[LPDWLRQLVUHVWULFWHGE\WKHFRQGLWLRQWKDWWKHVHSRLQWVVKRXOGQRWEHWRRFORVH
WR HDFKRWKHU
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(DV\ WR VKRZ WKH FRQGLWLRQ (T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 FRLQFLGHV ZLWK WKH HVWLPDWLRQ RI WKH FRUUHFWLRQ WHUP LQ
(TE 7KH WUDQVLWLRQ EHWZHHQ:.% DQG %RUQ DV\PSWRWLFV IRU WKH FDVH RI VLPSOH WXUQLQJ
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7KH LGHQWLFDOIRUPXODLVJLYHQE\WKH:.%H[SUHVVLRQ(T
,Q GLVWLQFWLRQ WR([DPSOH , WKH GLYLGLQJ OLQH EHWZHHQ WKH DSSOLFDELOLW\GRPDLQVRI%RUQ
DQG :.%DSSUR[LPDWLRQVRQZKLFK WZRDV\PSWRWLFV DUHRI WKHVDPHRUGHURIPDJQLWXGH
OLHVDW a HG 
(TXDWLRQZLWKWKHSRWHQWLDO(TKDVWZRWXUQLQJSRLQWV  GSH r  L]  DQGWKH
FORVHVW WR WKHPVHFRQGRUGHUSROH  SH L]   7KHFRQWULEXWLRQRI WKHVLQJXODULW\ LVQHJOLJLEOH
LH (TLVYDOLGLI  !! ]]  ZKLFKJLYHVWKHFRQGLWLRQRI(TE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,Q WKLV FDVH H[SOLFLW DQDO\WLFDO IRUPXOD IRU WKH UHIOHFWLRQ FRHIILFLHQW LV XQNQRZQ DQG WKH
DV\PSWRWLFV IRU G  H DQG WKH FRUUHVSRQGLQJ FRUUHFWLRQ WHUPV FDQQRW EH REWDLQHG DV
OLPLWLQJ FDVHV RI DQ H[DFW DQDO\WLFDO UHVXOW DV LW ZDV GRQH LQ SUHYLRXV H[DPSOHV +RZHYHU
JHQHUDO IRUPXODV IRU %RUQ (T DQG :.% (T DSSUR[LPDWLRQV DUH YDOLG DQG XSRQ
VXEVWLWXWLRQ(T\LHOGUHVSHFWLYHO\
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ZKHUH  OQ  GH L] LVDVLPSOHWXUQLQJSRLQW
/HWXVILQGWKHDSSOLFDELOLW\FRQGLWLRQVIRU(TVDDQGE6WUDLJKWIRUZDUGHYDOXDWLRQ
RI WKHUHJLRQRIDSSOLFDELOLW\RI(TDE\FDOFXODWLQJWKHVHFRQGRUGHUWHUPLQWKH%RUQVHULHV
LVUDWKHUVWXEERUQDQGFXPEHUVRPHSURFHGXUH7KHFRQGLWLRQ(TXVHGLQH[DPSOHV,DQG,,
LVQRWDSSOLFDEOHQRZVLQFHWKHVLQJXODULW\RIWKHSRWHQWLDO(TOLHVDWLQILQLW\ f L]  %XW
RQHFDQILQG WKH OLPLWVRIYDOLGLW\RI:.%UHVXOW(TE LQD UHODWLYHO\VLPSOHZD\,QGHHG
:.%PHWKRGLVEDVHGRQWKHDVVXPSWLRQWKDWWKHFKDUDFWHULVWLFVFDOHRIWKHVSDWLDOYDULDWLRQVRI
WKHVROXWLRQIRU(TLHWKHZDYHOHQJWKWKDWLVRIRUGHURIRQHLQRXUGLPHQVLRQOHVVXQLWVLV
PXFK VPDOOHU WKDQ WKDW RI WKH VFDWWHULQJ SRWHQWLDO $V FRPSOH[ YDULDEOH ] DSSURDFKHV D
VLQJXODULW\RIWKHSRWHQWLDOWKHVFDOHRISRWHQWLDOYDULDWLRQGHFUHDVHV,QWKHFRQWRXURILQWHJUDWLRQ
LQ (T WKH WXUQLQJSRLQW ] LV WKHFORVHVW WR WKHVLQJXODULW\ ]  7KHQWKHFRQGLWLRQRI:.%
DSSUR[LPDWLRQDSSOLFDELOLW\FDQEHIRUPXODWHGDVDUHTXLUHPHQWRIVPRRWKQHVVRIWKHSRWHQWLDODW
WKH WXUQLQJSRLQW
 




!!c c
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HGH
H  
)RUWKHSRWHQWLDO(TWKLVFRQGLWLRQWDNHVWKHIRUP
  !!HGH  
2QHFDQVHHWKDWERWKUHVXOWV(TVDUHRIWKHVDPHRUGHUZLWKDFFXUDF\RIHVWLPDWHE
ZKHQ aHGH  7KLV IDFW WRJHWKHU ZLWK (T OHDGV WR FRQFOXGH WKDW WKH YDOLGLW\ RI VPDOO
SHUWXUEDWLRQ DSSUR[LPDWLRQ (TD LV UHVWULFWHG E\ WKH LQYHUVH WR (T LQHTXDOLW\
 HGH 
7KH LQHTXDOLW\ (T LV UDWKHU JHQHUDO FRQGLWLRQ RI WKH DSSOLFDELOLW\ RI :.%
DSSUR[LPDWLRQ LQDERYHEDUULHU VFDWWHULQJSUREOHPV(DV\ WR VKRZ WKDW(TGHULYHG LQ WZR
SUHYLRXVH[DPSOHVDQGLQ5HIV>@ IROORZVIURP(TDVDSDUWLFXODUFDVH$FWXDOO\WKLV
FRQGLWLRQFDQEHUHJDUGHGDVDVLPSOHFULWHULRQWKDWDOORZVGHWHUPLQLQJWKHERXQGDU\EHWZHHQWKH
DSSOLFDELOLW\GRPDLQVRI:.%DQG%RUQDSSUR[LPDWLRQV
7KH IRUHJRLQJH[DPSOHVFOHDUO\GHPRQVWUDWHWKDWZKHQWKHVFDWWHULQJSRWHQWLDOLVZHDNDQG
VPRRWK G DQG H UHJLRQVRIDSSOLFDELOLW\RI:.%DQG%RUQDSSUR[LPDWLRQVGRQRW
RYHUODS DQG DUH VHSDUDWHG E\ D FHUWDLQ OLQH   HGD LQ  HG GRPDLQ $W WKLV OLQH ERWK
DSSUR[LPDWLRQV UHVXOW LQ WKH UHIOHFWLRQ FRHIILFLHQW RI WKH VDPH RUGHU $ XQLYHUVDO IXQFWLRQ
 HGD GRHVQRWH[LVWDQGWKHH[SOLFLWIRUPRI  HGD DVZHOODVRIWKHGHSHQGHQFHV  HG5 
LV FUXFLDOO\GHWHUPLQHGE\WKHH[SOLFLWIRUPRIWKHSRWHQWLDO
 /RFDOL]DWLRQLQVPRRWKUDQGRPSRWHQWLDOV
,W LV NQRZQ VHH IRU H[DPSOH 5HI>@ WKDW ZHDN DERYHEDUULHU VFDWWHULQJ E\ D RQH
GLPHQVLRQDO UDQGRPSRWHQWLDO RI D OHQJWK / DV SUHYLRXVO\ DOO OHQJWKV DUHGLPHQVLRQOHVV DQG
PHDVXUHG LQ WKH XQLWV RI WKHZDYHOHQJWK N  OHDGV WR ORFDOL]DWLRQ HIIHFWV LI / LV VXIILFLHQWO\
ODUJH  ,W PHDQV WKDW WKH WUDQVPLVVLRQ FRHIILFLHQW DW W\SLFDO PRVW SUREDEOH UHDOL]DWLRQV LV
H[SRQHQWLDOO\VPDOO ORFO/W\S H7  a     ORFO/ !!  +HUH ORFO LVVRFDOOHGORFDOL]DWLRQOHQJWKGHILQHG
DV   !  7/OORF OQ  «!PHDQV DYHUDJLQJRYHU WKH HQVHPEOHRI UDQGRP UHDOL]DWLRQVRI
WKHSRWHQWLDO  ]8 H  ,QWKHZHDNVFDWWHULQJOLPLW LWFDQEHFDOFXODWHGLQWKHVPDOOSHUWXUEDWLRQ
DSSUR[LPDWLRQDQGKDVWKHIRUP>@
 
 ZOORF G   
ZHUH G]H]ZZ L]a ³  DQG a ]Z LV WKH ELQDU\ FRUUHODWLRQ IXQFWLRQ RI WKH SRWHQWLDO  ]8 H 
)URP (TLWIROORZVWKDWLQWKHZHDNVFDWWHULQJDSSUR[LPDWLRQ ORFO LVDOZD\VSURSRUWLRQDOWR
G  ZKHUHDV LWV GHSHQGHQFH RQ SDUDPHWHU H HVVHQWLDOO\ GHWHUPLQHG E\ WKH IRUP RI ELQDU\
FRUUHODWLRQIXQFWLRQ a ]Z DQGFDQEHGLIIHUHQWIRUGLIIHUHQWSRWHQWLDOV  ]8 H 
$V LWZDVVKRZQDERYHDW oH DQGIL[HG G  WKHSHUWXUEDWLRQWKHRU\FHDVHVWREH
WUXH DQGWKHSUREOHPFDQEHVROYHGLQ:.%DSSUR[LPDWLRQ%DFNVFDWWHULQJRQVPRRWKUDQGRP
SRWHQWLDOV LQ :.% OLPLW ZDV H[DPLQHG LQ 5HIV>@ ,W ZDV VKRZQ WKDW HIIHFWLYHO\ WKH
DERYHEDUULHUVFDWWHULQJRFFXUVLQWKHYLFLQLW\RIWKHFRPSOH[WXUQLQJSRLQWVZKLFKLQWKHFDVHRI
UDQGRP SRWHQWLDO DUH UDQGRPO\ GLVWULEXWHG LQ FRPSOH[ ] SODQH 7\SLFDO GLVWDQFH DORQJ ]5H
D[LV EHWZHHQ WXUQLQJ SRLQWV LV RI RUGHU RI  !!H  DQG WKHUHIRUH VLQJOH VFDWWHULQJ DFWV DW

GLIIHUHQWWXUQLQJSRLQWVFDQEHFRQVLGHUHGDVVWDWLVWLFDOO\LQGHSHQGHQW7KXVWKHSUREOHPUHGXFHV
WRWKHVWDWLVWLFDODYHUDJLQJRIWKHUHIOHFWLRQFRHIILFLHQWRIDVLQJOHWXUQLQJSRLQW(TRYHUWKH
GLVWULEXWLRQRIDOOUDQGRPWXUQLQJSRLQWVZKLFK\LHOGV>@
 ³f 

 a [[ [GH0OORF  
+HUH J0 LV WKH GLVWULEXWLRQ IXQFWLRQ RI WKH UDQGRP H[SRQHQW ³   ,P ]
]U
G]]8 HGJ LQ
(TRULQRWKHUZRUGVLVWKHDYHUDJHQXPEHURIWXUQLQJSRLQWVLQWKHUDQJH  JJJ G DQGLQ
WKH XQLWLQWHUYDO ]5H 
,I WKHGLVWULEXWLRQIXQFWLRQ J0 KDVDVXIILFLHQWO\VKDUSPD[LPXPDWFHUWDLQ PD[JJ   WKH
LQWHJUDO(TFDQEHURXJKO\HVWLPDWHGDV
 PD[ a JO  HOORF  D
ZKHUH O LVDQDYHUDJHGLVWDQFHDORQJD[LV ]5H EHWZHHQWXUQLQJSRLQWVZLWK PD[a JJ  6LPLODU
IRUPXOD ZDV GHULYHG LQ 5HIV>@ 6LQFH ZH FRQVLGHU SRWHQWLDOV ZLWK D VLQJOH ORQJLWXGLQDO
FKDUDFWHULVWLF VFDOH LW LVQDWXUDO WRDVVXPHWKDW a HO  %HVLGHV LI aG  WKHQ PD[ a HJ  DQG
(TDOHDGVWR
 a  HH HOORF  E
(TV  FDQ LQ SULQFLSOH EH XVHG WR FDOFXODWH RU DW OHDVW WR HVWLPDWH WKH ORFDOL]DWLRQ
OHQJWKSURYLGHGWKHSDUDPHWHUVRIWKHV\VWHPXQGHUFRQVLGHUDWLRQDUHLQWKHUDQJHRIYDOLGLW\RI
:.% DSSUR[LPDWLRQ+RZHYHU DV LV IROORZV IURP WKH UHVXOWV RI 6HF ILQGLQJ RI WKLV UDQJH
ZKHQ G DQG H SUHVHQWVVXEVWDQWLDOGLIILFXOWLHV
,QGHHG SURSDJDWLRQ RYHU DQ\ UDQGRP UHDOL]DWLRQ RI SRWHQWLDO PD\ EH FRQFHLYHG DV
VXFFHVVLYH VFDWWHULQJV RQ HOHPHQWDU\ EDUULHUV RI GLIIHUHQW VKDSHV OLNH WKRVH FRQVLGHUHG LQ
6HF (DFK HOHPHQWDU\ UHIOHFWLRQ FRHIILFLHQW VKRXOG EH FDOFXODWHG ZLWK (T RU (T
GHSHQGLQJ RQ ZKLFK VLGH RI WKH GLYLGLQJ OLQH   HGD L  SDUDPHWHUV G DQG H DUH ORFDWHG

2EYLRXVO\ DOO WKHVH OLQHV ZLOO ILOO RXW D FHUWDLQ DUHD LQ  HG SODQH VHH )LJ ZKHUH ERWK
DSSUR[LPDWLRQVDUHLQDSSOLFDEOHDQGWKHUHIRUH(TVDUHLQYDOLG
$V DQH[DPSOHRIXQMXVWLILHGXVHRI:.%DSSUR[LPDWLRQWKDWPD\SURGXFHDTXHVWLRQDEOH
UHVXOW ZH FLWH WKH IRUPXOD IRU WKH LQYHUVH ORFDOL]DWLRQ OHQJWK REWDLQHG LQ 5HI>@ IRU WKH
SRWHQWLDO   ]P]8 HH  DQG VPDOO DPSOLWXGH G  ZKHUH  ]P H LV WKH*DXVVLDQ SURFHVVZLWK
]HURDYHUDJH
   H[Sa   GHGHORFO  
1RWH WKDW WKH IUDFWLRQDOGHSHQGHQFHRQ WKH LQYHUVH VFDOHH LQ(T LV UDWKHUXQXVXDO IRU WKH
:.% WKHRU\,WPD\EHFRQQHFWHGZLWKIROORZLQJFLUFXPVWDQFHV)LUVWRQO\WKHFRQWULEXWLRQRI
WKH FORVHVW WRUHDOD[LV WXUQLQJSRLQWVZLWKPD[LPXPGHULYDWHV Pc PLQLPDO J  ZDVWDNHQLQWR
DFFRXQWLQ(T+RZHYHUPD[LPXPYDOXHVRIWKH*DXVVLDQUDQGRPTXDQWLW\Pc FDQEHZLWK
ILQLWH SUREDELOLW\ ODUJH DQG YLRODWH WKH FRQGLWLRQ RI DSSOLFDELOLW\ RI :.% DSSUR[LPDWLRQ
(TDWDQ\ILQLWH H  6HFRQGPDLQFRQWULEXWLRQWRWKHLQWHJUDO(TFDQEHPDGHQRWE\
WKH WXUQLQJSRLQWVZLWKPLQLPDO J  ,QGHHG LI WKHUHH[LVWDVKDUSHQRXJKPD[LPXP J0  WKH
LQWHJUDO(TJLYHV WKHHVWLPDWHV(TV$QG ILQDOO\ LW FDQEH VDLGZLWKFRQILGHQFH WKDW
(T LV LQFRUUHFW DW VXIILFLHQWO\ VPDOO G  ZKHUH WKH SHUWXUEDWLRQ WKHRU\ LV DSSOLFDEOH DQG
 GvORFO 
 'LVFXVVLRQ
&RPSDULVRQ DQDO\VLV RI :.% DQG SHUWXUEDWLRQ PHWKRGV FDUULHG RXW LQ 6HF KDV
GHPRQVWUDWHG WKDW DV DSSOLHG WR WKH FDOFXODWLRQRI WKH UHIOHFWLRQ FRHIILFLHQW IRUZHDN  G 
DQG VPRRWK  H SRWHQWLDO EDUULHUV WKH UHJLRQV RI YDOLGLW\ RI WKHVH DSSUR[LPDWLRQV GR QRW
RYHUODS,Q  HG SODQHWKH\DUHVHSDUDWHGE\DOLQH   HGD  RQZKLFKERWKDSSUR[LPDWLRQV
PDWFKLHJLYHWKHVDPHRUGHURIPDJQLWXGHRIWKHUHIOHFWLRQFRHIILFLHQW7KHH[SOLFLWVKDSHDQG

ORFDWLRQ RI WKLV GLYLGLQJ OLQH DV ZHOO DV WKH H[SOLFLW IRUP RI WKH IXQFWLRQ  HG5 GHSHQG
GUDVWLFDOO\ RQ WKH VKDSH RI WKH VFDWWHULQJ SRWHQWLDO )LJ 5HFDOO WKDW ZKHQ RQO\ RQH RI
SDUDPHWHUV G RU H  LVVPDOO WKHFRQGLWLRQVRIDSSOLFDELOLW\DUHLQVHQVLWLYHWRWKHGHWDLOVRIWKH
SRWHQWLDO LI tH SHUWXUEDWLRQ WKHRU\ LV YDOLG IRU  HG  LQ WKH FDVH aG :.%
DSSUR[LPDWLRQDSSOLHVZKHQ H 
)URP PDWKHPDWLFDOSRLQWRIYLHZ:.%DQGSHUWXUEDWLRQDSSUR[LPDWLRQVGRQRWRYHUODS
ZKHQ G DQG H VLQFHWKHILUVWRQHGHVFULEHVWKHDV\PSWRWLFEHKDYLRXURIWKHUHIOHFWLRQ
FRHIILFLHQW DW oH  ZKLOH WKH VHFRQG RQH SUHVHQWV WKH VHULHV RI 7D\ORU W\SH ,QGHHG WKH
SHUWXUEDWLRQVHULHVKDVDILQLWHFRQYHUJHQFHUDGLXV  !G  7KLVUDGLXVLVDIXQFWLRQRIWKHLQYHUVH
VFDOH H   HGG   DQG  oHG DW oH VHH(TVDDD6LQFHDW oH
WKH FRQYHUJHQFH UDGLXV RI WKH SHUWXUEDWLRQ VHULHV YDQLVKHV :.% WKHRU\ IRU DERYHEDUULHU
EDFNVFDWWHULQJLVQHYHUFRQVLVWHQWZLWK%RUQDSSUR[LPDWLRQ
7R JHW SK\VLFDO LQVLJKW LQWR WKH LQFRPSDWLELOLW\ RI WZRPHWKRGV OHW XV UHFDOO WKDW VPDOO
SHUWXUEDWLRQWKHRU\GHVFULEHVWKHDERYHEDUULHUUHIOHFWLRQDVDVHULHVRIPXOWLSOHUHVRQDQW%UDJJ
VFDWWHULQJV E\ GLIIHUHQW )RXULHU KDUPRQLFV RI WKH SRWHQWLDO 7KLV VHULHV FRQYHUJHV DQG %RUQ
DSSUR[LPDWLRQ JLYHV FRUUHFW UHVXOW ZKHQ WKH UHIOHFWLRQ LV GHWHUPLQHG E\ VLQJOH UHVRQDQW
EDFNVFDWWHULQJILUVW%UDJJUHVRQDQFHIURPWKH N VSHFWUDO )RXULHUFRPSRQHQWRIWKHSRWHQWLDO
VHH(T,QWKLVFDVHFRQWULEXWLRQVRIPXOWLSOHVFDWWHULQJVE\KDUPRQLFVZLWKODUJHUSHULRGV
KLJKHU UHVRQDQFHVDUHQRWHVVHQWLDO+RZHYHULIWKHSRWHQWLDOLVVPRRWK oH  VRWKDW:.%
WKHRU\ DSSOLHV ODUJHVFDOH KDUPRQLFV FRUUHVSRQGLQJ WR WKH KLJKHURUGHU UHVRQDQFHV DUH
SUHGRPLQDQWLQWKHVSHFWUXPRIWKHSRWHQWLDODQGGHWHUPLQHWKHVFDWWHULQJSDWWHUQ
7KXV VPDOOSHUWXUEDWLRQDQGTXDVLFODVVLFDOPHWKRGVDUHUHODWHGWRWZROLPLWLQJFDVHVZKHQ
WKH UHIOHFWLRQFRHIILFLHQWLVGHWHUPLQHGE\WKHILUVWDQGKLJKRUGHU%UDJJUHVRQDQFHVUHVSHFWLYHO\
DQG WKHUHIRUH KDYH GLIIHUHQW QRQRYHUODSSLQJ UHJLRQV RI DSSOLFDELOLW\ ,Q H[DPSOHV RI UHJXODU
GHWHUPLQLVWLF SRWHQWLDOV FRQVLGHUHG LQ 6HF WKHVH UHJLRQV PDWFK DW D GLYLGLQJ OLQH LQ  HG  

SODQH ,I D UDQGRP SRWHQWLDO LV FRQFHUQHG WKH OLQH WXUQV LQWR DQ DUHD LQ  HG   GRPDLQZKHUH
QHLWKHU RI WZR DSSUR[LPDWLRQV LV YDOLG %XW HYHQ ZLWKLQ WKH UDQJH RI DSSOLFDELOLW\ RI :.%
DSSURDFK SUDFWLFDO XWLOL]DWLRQ RI WKH VHHPLQJO\ VLPSOH IRUPXOD (T LV UDWKHU SUREOHPDWLF
EHFDXVH LW FRQWDLQV WKH GLVWULEXWLRQ IXQFWLRQ RI WKH WXUQLQJ SRLQWV J0  ZKLFK LV XVXDOO\
XQNQRZQ0RUHRYHULWLVXQFOHDUZKHWKHUDQXQDPELJXRXVFRUUHVSRQGHQFHEHWZHHQVWDWLVWLFVRI
WKH SRWHQWLDODQGWKDWRILWVWXUQLQJSRLQWVH[LVWVLQSULQFLSOH,QDQ\FDVHWKHVWDWLVWLFVRIWXUQLQJ
SRLQWVRIWKHUDQGRPSRWHQWLDODQGWKHUHIRUHWKHORFDOL]DWLRQOHQJWKLQWKHTXDVLFODVVLFDOUHJLPH
LV VXEVWDQWLDOO\GHWHUPLQHGE\DOOKLJKHUPRPHQWVXQOLNHWKH%RUQDSSUR[LPDWLRQIRUZKLFKWKH
NQRZOHGJHRIWKHELQDU\FRUUHODWLRQIXQFWLRQLVVXIILFLHQW
'HPRQVWUDWHG DERYH KLJK VHQVLWLYLW\ RI WKH TXDVLFODVVLFDO UHIOHFWLRQ FRHIILFLHQW WR WKH
GHWDLOVRIWKHVFDWWHULQJSRWHQWLDOLVQRWRIWKHRUHWLFDOLQWHUHVWRQO\,WPXVWEHWDNHQLQWRDFFRXQW
LQ SURFHVVLQJRIVFDWWHULQJGDWDLIRQHZDQWVWRFRPSDUHWKHPZLWKWKHFRUUHVSRQGLQJWKHRUHWLFDO
UHVXOWV ,QUHDOH[SHULPHQWVWKHVKDSHRIWKHVFDWWHULQJSRWHQWLDOZKLFKLVDQLQSXWLQWKH:.%
FDOFXODWLRQV LV NQRZQ DW EHVW LQ D VHW RI GLVFUHWH SRLQWV EXW PRVW FRPPRQO\ RQO\ WKH
FKDUDFWHULVWLF VFDOHV G DQG H DUH DYDLODEOH:KLOH LW LV VXIILFLHQW WR HVWLPDWH WKH WXQQHOOLQJ
WUDQVPLVVLRQ FRHIILFLHQW LI !G  ZKHQ WKH DERYHEDUULHU UHIOHFWLRQ LV FRQFHUQHG D VPDOO
GLIIHUHQFHLQWKHVKDSHRI WKHILWWLQJIXQFWLRQFDQOHDGWRDGUDPDWLFGLIIHUHQFHLQWKHSUHGLFWHG
YDOXHRI5 $YLYLG H[DPSOH LV IXUQLVKHGE\)LJ3URILOHV)LJEDQG)LJFDUHSUDFWLFDOO\
XQGLVWLQJXLVKDEOHQRQHWKHOHVVWKHFRUUHVSRQGLQJUHIHFWLRQFRHIILFLHQWVKDYHOLWWOHLQFRPPRQ
7R FRQFOXGHDJHQHUDOFULWHULRQRIWKHDSSOLFDELOLW\RI:.%DSSUR[LPDWLRQ(TKDV
EHHQ IRUPXODWHG$SSOLFDELOLW\RISHUWXUEDWLRQDQG:.%DSSUR[LPDWLRQV WRFDOFXODWLRQVRI WKH
UHIOHFWLRQFRHIILFLHQW IURPGHWHUPLQLVWLFDQG UDQGRPSRWHQWLDOSURILOHVKDVEHHQVWXGLHG:KHQ
RQO\WKHGLPHQVLRQOHVVDPSOLWXGHRIWKHSRWHQWLDOLVVPDOO G  !H SHUWXUEDWLRQWKHRU\LV
YDOLGDQGWKHUHIOHFWLRQFRHIILFLHQWLQWKHEDOOLVWLFUHJLPHDQGWKHLQYHUVHORFDOL]DWLRQOHQJWKLQ
WKH ORFDOL]DWLRQ UHJLPH DUH XQLYHUVDOO\ SURSRUWLRQDO WR G  ZKLOH WKH GHSHQGHQFH RQ LQYHUVH
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